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(54) OPTICAL INFORMATION COMMUNICATION SYSTEM AND METHOD 

( 57 )Abstract: 

PURPOSE: To form more effective transmission between a central 
station and a network unit in a wavelength division multiplexing 
network. 

CONSTITUTION: A wavelength division multiplex multiple 
frequency optical source (WDMFS) 140 is arranged in the central 
station 130 and plural broad band diverse optical sources 198 are 
arranged in plural optical network (OFNW) units 190. A passive 
optical demultiplexer 165 functions to mutually connect the OFNW 
units and the central station. The WDMFS is modulated to these 
optical carriers by an information signal and the information signal 
is carried by using either direct modulation or external modulation 
by these optical carriers. Consequently, plural individual optical 
information signal is formed for descending transmission. Plural 
mU ltiplex optical information signal is distributed to a remote node 
by a wavelength selective coupler 170 in the central station and a 
Multiplexed descending optical information signal is separated 
According to an optical wavelength by the passive optical 
demultiplexer 165. The separated optical information signal is 
routed to plural OFNW units according to its wavelength. 
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(b) m^n^mitytmnm^-^m^m^mi-z^m 

^77^f $ ft, 

r -f ft N 

(C) siliS^jgcO/u— ^--f v^'jfcyx -</<frb* %kW<D 
hi. 

^w^^bO^ftO^Hfllfl-Sr, ^ft*r*ft, ^ife<D3fe 20 
^-^a-y M-BBiSL-C, 8tflEa»©3t*+ J> 

[If*ri2] MIE (A) <0£mm$L&y-xtt^ mwi 

[W*i3] tute (b) (DytT-vj^zfi/f-v-it, m- 

#^X. 40 
gaiSEK^u— ft. 50 



'< > K y - * K «fc 9 »ft * ft 5 hu E**03tfflf*(t*ii 
S£-g-$ft, 

««-BBS6*ix5fl(lE1![tt©*fi<|;««f§-^S:^Bii-^g 
A. * 

«$tts^w3fc=5r^yr^^fij#fifb$ti, awes 

3l7 0->-^^A 0 

(A) ttft#M#fite#»5«SW£9£y— $i& 

Bufs^fiji^^y-^fi, a»o#afb$Hfcfflsij©T 

(B) ^ifcco/w— x-f ^^77-T^i, 

(C) **«5jB2<7>3tglS«i: N »©7'n-KV<yK 
^•Hl (incoherent) V-^t, ^^©^ 2 (Dj^giltRtt 

(D) «»ffi*rT^ru^*?t*i-<5aBly-K 

Sr^WL, itE^ lOjtgfifttt, SufE^ 1 ©iS5il^ 
y"^i?f-<4, mllE^l ©MIM*77^f>> -fK^ffl 
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US*©**-* y r©«*fc*tJS:-#-s**oflai©*** 
not, fe»<0T«ffi{M~<03tett*MI ^-SrSif i"5 fe 
ft 5 r. £ SrW»i:i-5flMiflr*e»<>^y A. 

(1***14] *»KP*JBv*T, «fc<©flW«*«: 

JSJ?£iir5r tSr«f»t-r5IH*qil OC^rA. 20 
[11*515] 3t««t?««fH|-*raflli--5->^7 1 

(B) M^-f-fy^*77-<^tv 

(C) KftO^n-K^VK^y-^t, 30 

(D) Silj^coft^/i^:/^-^,!; . 

4 s<\zMG£ih,zm&<D±.ffiM'^<Dm®fe%-*g-miti, 50 
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ft^T-f^&tf-L-C. SulS K 7V->-^l^ei^h,S« 
9»«$ixfc««:<03t*-v y tic 

[»*«17] *MS»PlfcfflV*-C, 

#fiffl«E»y-^^i 9*0fc$*Lfc««©3te*+ y Tie 

[«*S18] 5t«ftT"t>oT*«ft-§-^iifI-r^^ 
ft^-Y y TSrftifcU 

(b) gtdM^'^/v-^^u^-y-^ia^-rsfcfei^ # 
want * & . B.?tm%7 7-i'< vcm^-t ZxTyyt, 

©;W-T^y^77-1'-'^LT N h !7 

^SJBftaty-^tei 9«#£ftfc«#©3te** y TIC 
ir^#mi:i-5f«*^l 8 C0;£j£ o 

(a) **«5«»jo#»k3t*«Mt**»tti-sfe»i> 

Bufe«mC07"n- KVO K7-7I1 ^^CC03fe«$Sft^- 
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(b) a»o/D - hv<v Ky-^!i»?>o«*©Jtii 
ft**, »^-T^y^7 7 >f^^Lt > git 
33%ttIS ^ w— y * v $ I'lBiHi" 5 * x 7° i . 

5 * 7- y t tj- h t£ z> z t &«m* k -r a #«>a 

ft 

[ff #9 2 2 ] l|i>ia«tt©W«ft»tt, LEDIliD 
««*ix5a»:©3t^r-r yr±tw#fi^Sjx5a*«5* 10 

iffcSrtMi -f 2 2 

[«#«2 3] ESSSrfflV^, «#©*«f8-I3-«: 
#*ffl««y-^tcj; 0«#tSJxfc*«<O3t*ir U Tic 
»«FS-er4^i:Sr«f«t 2 1 fe, 

Stt***:: 511*312 lc075i£ o 

2 1 (D* j£„ 
[0 0 0 1 ] 

g##J#*<b#fiJ^&£fc3ty-;*i;/n- HV<v K£* 

[0 0 0 2] 

ItME&W^i&ej] if7r^ '<*y M7 — *K*5v>-c\ 30 

*y Y V — ?=L--y Y k<K>ffi<0%7 T'f^Sr^U, ^ 
s-=-y hi:0|HlfcE«*nfcitWy— Ktt, itflMMt* 40 

[ooo3] ieso t r WL&ftm&mityt* yY9 

F'Jx.l2\ RITE-Ne t (4, "OFC '94 Postde 
adline papers" (1 9 9 4f) C0PD 8-1 ~PD 8-3 
^i— -ycD "RITE-Net: A Passive Optical Network Arch 
itecture Based on the Remote Interrogation of Terra 
inal Equipment" (N. J. Frigofl&S) (Cf£0c$HT*5 

o, ztibi*. iMfc©«M©wiii*riBfc*y— m*. 
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— tfK J: 9 fttti $ Jx« */<!7 - SrSEWi" 5 c t K i 0 ft 
feixS. ««©3te*y YV-O^-y h*»bt*»^0 

(7j/^M)-Ai«, in 

y H-*5»tS3CW»»i» Wyh^asyH:, IB 
1 W3ty T-f ^^5r^LT/u— v^-Y ^^^tt^T 9 If 
it««*W»K:*«t*«r!ll**. y h =■= y 
Yfrt><D&±<9 m^l*. fifejglci/i'— x-f >-^*-T5fcfe 

[0 0 0 4] 

fi-fb (time division multiplexing: TDM) <DWM k 

F i/- bT?totIfH-5^R*fc5. 2 
-fr<r>%7T^ '<AK &Jt*y by-—?^-—y Y*m&s 

So 

[0 0 0 5] 

f'J^fi-fk^SJl^^y-^ t, ^n- hv<V K^pt 
[0 0 0 6] — ^^J(Cj;tL{4\ *^BJtw*5VNT(4, S 

*^w#a^b#a«««3ty-^*^ ^p^^tiisa^ 

tbM^^^^^^u^irli, 3t^y M7 — ?=L—y Y k 

fty-^tt, a*©#*<t**ifc«u«)**«*-t y t 
^«#t-r?> 0 m^Tt^^ y Tic#fiii« 

Sfcy-^&aeiiu aoftSEM, fcswi ^susswwfir 
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[0 0 0 7] _b »9 (±SE{RI^O) cofe^ffltc. 

[0 0 0 8] LV^JI16^J^-*3V^-Ctts 75 

1. 3/im^«gt^otS«$|i5 0 

mmz^tf^yyt^-Y v t±k, tdm, s>5v^ * 

7>t !J T^/Vf ^l^^Vy^ (subcarrier multiplex 
ing : SCM) GOf^^C <fc 9 JPX. 6Jxfc*^C J: oT N ^ 

[0 0 0 9] SfclC, *»W<©3tlfiW^*5V^-Ctt, ±9 
[0010] 

y — $ (load access routing network: LARNE 
T) ^r^-To 

[ooi i] Bitefc^T, }£*#ffl#.fitecz— #yur 

(LARNET) 10 

o<4, t*s 1 3 o taiy - k 1 6 o ta»<o^ 

^M7-^^yH 9 0,, 1 9 0, 1 9 0 

„, 19 0 1 .„^6i5. ^T^tftWc:fc^TJ4, 

noil fc&m^mit^mm&mfty-'* not 

gffiSi 1 5 0 ^9 1 7 0 4:^fe*9, r 

[ 0 0 1 2 ] JSfiS/ - K 1 6 0 14, Sftajtx"^^^^ 
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l/^tl65^b*^ *<7>t*»*«jft, *54U*, »fls 
(4, "IEEE Photon. Technol. Lett." (19 9 1f) V 
ol.3, No. 10O8 9 6-8 9 9^— i?<D "Integrated Op 
tics NxN Multiplexer on Silicon" (C. Ddragoneftil 
*) tM©:t. roJIRS/- Kl 6 0*4. ff*L< 
(4, *8»^u-7^ *-Cfe5o Sift^x-^ 

10 Kl 6 0i- M (4. ft^M^ h y — t^-y M90,.„l: 
i»iT«lTt^ 0 Sia^r^f/i/^tie 

s (4, \,^tezmm<o*mmf^hmj&irz> - 1 ^-e 

S i0 2 lCMlt, LARNET 1 0 Of*] 
OdS»*LV\ 3t^T-<^l 8 0,-«J4. ^ti^fh^ m 

mm<vyt¥*y hv— y 1 9 Oi-.^gajt-r 

[0013] SftiliRtt*:^ 17011 A^tf- b 1 
20 7 2 M73 i:3K#iRM4#— M74^^S 

t^ c ft^r-T^l 7 1(4. W*lpJttsK— b 17 4£g 
iS^fV^U^tl 6 5<D&mmrf— M6 1C 
SSEU 1 7 5(4, fcb*>#- M73 S:g« 

Si 5 OfcSBKU 3t?T4s<l 7 7(4, A^tf?- h 1 

7 2*tt*#««<fc**«*tt#y-* 1 4 ouitttt 

[0 0 14] J^T^t^^^X, X,.„gi©^- 

30 ft(D£T<7>3Hfil4. ^co$l#£, *54l>\ WStdSlilSH- 
T*fcSo L**U fcfiiJOl'— zf(DmM<0— 0(OJ!i(ftt, 
W£>fc£>lC. #^^t;i:^Tf4f{&Ofc<Z>i:^ 

9 0,(4, 1 9 0,, 1 9 0, 19 0„C0 — OGD 

0, (4, LtTtf^^ h 17 — ^3.=. y b 1 9 0 2 , h 

[0015] LARNET1 OOft^^y h!7-^ 
3-^.3/ M 9 0.,(4, S^ilJRtt^^^ 19 3,, ^n- 
40 K^K#«*y-^19 8j, T«E*W-^— >"<1 9 5 j 
»*3MiRtt^^9 1 9 3,14, iSftiliRtt* 
7°7l70 t«ifi, *54t>\ «fc**«HLT*5 0, *L 
T, A^^- h 1 9 2 S tftJjtf- M 9 4j t^*f^]tt 

[0 0 16] «*03t7r-<^l 8 0,- n (4, 
ix, SiS^f'^f^i/^ 1 1 6 5 0^-7^ >^ 
-M 6 8,-„S:»[*»K'tt*^9 1 9 3.-.OS*mtt 

M 9 7,- n *C3»-&i-5 0 ^yh^-^an^ 
h 1 9 0 j Ul:fe^Tf4, 3t77^^19 6,(4, &giiitR 
50 tt^/7 1 9 3j^A^^- h 1 9 2 j Sr^n — K^O K 
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#^3tey-* 1 9 8jfc«»EU 9 1jI4. 

$LWMtR.'&3>77 1 9 3j cotti^i^— M 9 4, SrTifet ' 

7 1 9 3j. T'n — K'O K#«3fey— ^ 1 9 8i, Tiffi 

3feu~>— /<i 9 5i, ft^r-f^i 9 6j t^t^r-r^i 

9 lj^Ttt, I n P^CD^iSftLhKlMSPiJ 

[0 0 17] /n- KV<>- K#^3tV — * 1 9 83 J*. 
3tIM/- K 1 6 0rt^§:!<)i)tf>^f7 , u^f 1 6 5 

f*\ ^p- M> K#«*y— ^ 19 8, tt, 

1. 3 MmOjK*-Ct>oTlftai-r6J: 93§tR£*K — 

^ yp-K^K#i*y-^19 8ilt 1. 5/i 

m^ttot^t y T^mm-r^x 5itR$n 
So"if*b<tt, hv<^ K#«3ty— ^ 1 9 8j 

(3, 3t^-f2f"^K (lightemitting diode: LED) "C 

[0018] LARNET1 0 0 rtr*3ttf # 

rt^^Stt^STH-O^T. LARNET 1 0 0 <D 

ARNET 1 0 Ort^jff OfitlCO^TH, 1112. 

&Wtfty-*i 4 0, £>5i^, ^D-hv<yK#«* 

[0019] LARNETlOOlCfc^t, »IM/— K 

1 6 o»crti»t6,ixfc**o*flMifli*i 4 i,- n tmm 

<D0t¥*y h*7 — ?*-~y hi 9 }S3&£>ffl»J 
o#«ft**y r;ii4i,-„ (S^^S^fiib^Sil^^ 

«ft5MB*m<t*»fl**#y-* 14 ot'M^ 
5 0 :^tfi(ff 1 4 1,-Jt iSS^#l^fi-fb#fi 
Htt»3ty-^ 1 4 0T-#»k**t, tftyr^ 

/<17 7 Cg^^nt, iSPiy- Kl 6 OlCfrttTTSE 40 
<<s<17 7 Z&tzm, A*>#— M7 2^bA5 0 

-tftfctt. Stftawy**:/? 1 7 o^ir, 

Ipjtttf- M 7 4(ce^i-^) 0 7 lit, m 

;£r*]tttf- M 7 4^feO*W«fll*l 4 i,-.«:SHKi 
Sftx^vU^yu^lM 6 5coe^ffl2K— M61 tcffi 

[0 0 2 0] Sfb^xVA^^U^Ir 1 6 5tt\ 3t* 

*^<? h^mzftM-tz> 0 v h 1 50 
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9 Ojte, aiBS/— Kl 6 055^*77^^1 8 0j^r^> 

Lr*fli««*i 4 lj&^^^yriHi^iBgijoat 

3ttt$B<t-^i 4 1 j oraauo y r xi4ij 
»«*a<b«jn«**yT-^ 1 4 0T^*&^tt, 

[0 0 2 1] ±9b77>f3/^ (±«E«^Oea) KSfr 
UTtt, «*<Dl* *« # 1 9 9,.J^ ^rJx^n, «« 
ffl-^-1 9 9,..j&*fci*[My' — Kl 6 OKiSft ^tL5o ft 
h!7 — *~=. y M9 Ojtt. m^!)7, fc 
Wp^W^M-fkSJtfclUfWW*! 9 9j (OfpTjh,** 
^rSftU *zfch\%, MWi J— K 1 6 0(D;^r^ 

1 6 Sjli^r^^JWipC, i&RS/- 
Kl 6 0,^»jUtSn*o SifiJt^/uf^u^tl 
6 5*i, ±.at«^ <D\M *M» * 1 9 9,.-„£:5te*Ml;:*9 

7^f^l/^tl 6 S^e^ffiTK— M 6 1 ^6, S 
«atRtt^^7 1 7 0 OSf*lRltt#— M7 4K, 

«*aiKtt*^9 1 7 OSr^LTtH**— 
H7 3l:ffllt5. r^ftyr-f^i 7 5tt, &«s 

mtL-frZf? 1 7 OCOttJ*^— M 7 3X\ Z.<D±V 

y^SWSl 3 OCOglf^l 5 Oi-/U~x^>-^ 
t5fc^(^f5o ^(D^m^ 1 5 0(1 _b«9 

[0 0 2 2] «*»«*«ft#«JB«»3ty-^ 1 4 0 

7^y^-# (waveguidegrating router : WGR) 
#MJBS*^— If -Cx ^^WJStKfPtt, °0FC , 94Pos 
tdeadl ine papers" (1 9 9 4f) OPD 16 — 1 — PD 1 
6-4^<— "A 12-Frequency WDM Source Laser Ba 
sed on a Transmissive Waveguide Grating Router" 
(M. Zirngibl, C. H. Joyner^fg) *ClBB*$HTU> 
5o mSrffl^T, LARNET10 0«M#IM 

fk*«««tt#y-* 1 4 0 ^«^-r^> 0 

[0 0 2 3] WGR U— if t LTHm5*XTV^5«[ft5> 

#j^m^b^fiMi»S7ty-^ i4 0^ N i«^o^ti*i§§ 

1 3 3.-. ^> *Jxfc8ittStLfcS|»[l8i 3 4 , - „ t . 56 
±48iBttOn X 1 (Omfeffifl >4f/V— # 1 3 
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4 0©fti«jt>fx^ t«)»iciLfcto-ei)5iiB 

5, *»i-5ri:3as-e*S. Mill 
«8&<7>*nll l2X\ J t<Dm^ 12Xl(03f«tt^ 
Zs#J\o— 2 135^LARNET10 Ortldffl 

[0 0 2 4] it>W7^#A*5 £ , 5tii*S§5 133 
j 3 4j i»iS8^U-7^^-? 13 5 10 

1141,te*«tS*flMi«*l 4 1,11 

— ^ 1 4 0©**«8l 3 3, teDto^S 

^ m 90. k v ^ 5 Ttftm^<Dfcmm ic, mtn$— ^ 

I3 8t«^c if^f-5§-fl 3t*-y y T 1141, lc 

iPibfr, 'JktXKD&ffi^ Mill T-tuJf, $>£>VM1 

a&©aflf*fflv^T, 4 i, 

mm\z. «j^«*»fc*««*tt*y-* mo^s 

S«iSKi3 3,-^flii, ^-vyr^tL? 

tL^^g X 141, - „ fcfc^T, fflS'J©*«03fe« «KS 1 

#iMS)ty-^i4 0ft a«oflBijo3fe*^yr 

y T A, 141j fl 4>4< H15 5 MB/ s e c CO U— 

[0025] jft*5J-W#a<b#a««»*y— ^ 140 

W^S£LT^53fc^-Y y TOjft*^141,- B -etoT, 
3te«*#1* * 1 4 l,. B S:^i-*<t 5IS^jlT 

sfij^n aijftK^^— 7-4 $ 1 3 5\zm^(D 

1 4 ljSr^filii-Sfcaf)^, «»tiMRdSJnife;h,53te=* 40 
^ y 7 A 141-j II MflgcTM y#w<;.UA licbtot, 

t9t5wt^4^ 0 Mil #S L< tel 2t 

[0 0 2 6 ] 3tiSiH«l 3 3,-„ t»«BSl 3 4,- n tfi 
^-^^^ttfc^^K^^— 1 3 511 

1 4 lt-ntttik-tz. rn^BBL 

Til "Integrated Photonics Research Postdeadline 
papers" (1 9 9 4f) OTD 2-1 ~PD 2-4 
<£> "A High Performance, 12 Wavelength Optical Multi 50 
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-Channel Controller" (M. Zirngibl, C. H. Joyner^ 

I 4 0<Ottl;fc#-b 1 3 8j&»fe<D*»fc£ftfc3teflMMt 
tl4 1,..lt 7t77-<^l 7 7(wg^$^T, T££ 
«W^eiS*ix5. 3t*«» (8**1*) ^^tK- h 1 
3 8(cffALT. T««Keai-6Wfc, ** *Mt * 1 

[0 0 2 7] StftigtRtt*;/^ 1 7 011 W^l 3 0 

titpgy - ki 6 0 k<Dmx*&m£tiz>±y , *5±t^ 

17 011 y — * 14 0C 

±9«**Ji6T9©b77^y^t, »HB/-Kl 6 
oa>£>A— 7^ >^**t5±t)^ h?7>fy^ irSrffi^ 

Sfcld, 3fe^^/ M7-^«y M 9 0,-„ 
^^>T»9C0eaiffltC, *3<fcU^ g{f^ 1 5 0^<D±V<D 
mimics *WKLfci«ot, ri^6>*»««**:» 

[0 0 2 8] ififiS,/ — K16 0(O§li^7 7;^7l/ 
^tl6 5ll 3t«««*l 4 1. - n SHSi£/fl#— h 1 
6 lT^lfU ^ftW^f-^l 4 111 iSfiiliRte* 
X7 17 0 (DW^fatiETtf— M74 d»b*77^^ 1 7 

itc*g^£*i5o ^^sis^fv^f yi^^t 1 6 5 

II wix b 1 4 li-nSr^BSL N 

19 0,.j:;v-7^mc Mill #«£;h,*:3te 
tf$gm-§- 14 1,1 A— x -f h 1 6 8j 

^1 8 0 4 £>— 4»^»ttSiX, rco^^r-f ^1 8 0, (D 
ttttll h!7 — M 9 0,lc*lRSix 

5o TflE«03tefflf«it-8- 1 4 1 j o^^r y r co^t^A 
*AMRflr*l 4l j ^^T, 3tfllf«fff-g-l 4 l.^pjiM 

C03t^^/ f!7-^a-^ M9 0j {^/U— x-Y V^i" 

5. *^>**, ««»w**^k#«Bjai**y— ^ 1 4 

[0 0 2 9] iSPI/- Kl 6 0rt©$»l*7v;ufy 
1/^16 5©^ WHtftll TMJ<7)h77^7 

^ 1 -4-0-^»j6BS^u— isif/v— & 1 3 5Jc-^s/^ 
^^L4*t*ttf4b4v\ Will aiftK^u— r-^ v 
?>V—9 13 5*1 2fflOfflBiJ<D3tjft*l?toTfl»«Mt 

^^fit^j: 5412 fiojteas^- h sr^r-r 5 ± 5 

4LARNET10 0l:*5V>Tlt SftS^tx^^^^ 

u^-y-i 6 5ii N ^>4< hi 2«<&ra— ojteeasA'— 

[0030] **-Yy T^wjeoatjRft^uijfis^a 
T*«^o*flM»ft* 1 4 1 j ji am / - k 1 6 0 -e 



( 8 ) 

13 

1 6 5^-7^^- M 6 8jJ&>fejft*»iRtt# 
^ 1 9 BjCO^^f^tt^— M9 yjTtot, Tt^T 
8 0jSr^L-CS«*ixSo -<E>3te*« 
flM§rl 4 1,(4, 8tSigtRf£#:/5 1 9 3,£r^LT, ft 
*»«tt*^9 19 3, (Dftjjtf- M 9 4 , iceJKi" 
S 0 r^RJKBSltt*:^ 1 9 3,T\ *flMMT*l 4 
1,(4, 3fe7r-f^l 9 l, icM-^ttT, TjK*^^— 
^ 1 9 5j \z&i££ti%o wOT8lE*l^V— 1 9 5j -C 

14 1, £}£*n U lllt5 0 10 

corfv— K^> Y&8k%y — * 1 9 8^(4, ^ifco^t 
^r^yTX199,. 11 Sr««L. *^+!)70±t, « 
fett," l«fc<DJbtt«^tf>» ««» 1 
9 9,-„«:Mt5o >^C3— bv<^ K#«3feV— * 1 9 
8 (4, #4 L< 14, JbSfE«iJ— ro«f*R^3-^- 19 9, 

i. 3Mmm^r, ittftttJisv^^jft*^^ Kfcfofc 

otgM5o rofflW**19 9jtt, ^n— K^> 
K#«3ty — * 1 9 8, ^5>iSfiI«tt*^7 1 9 3j O 
A^— M 9 2j \Z.%-7r«<;<X 9 6, ^Lt^^ 20 

VT< fc£V>(4, — K^>- K#**y — * 1 9 8, 

[0 0 3 2] iSPB/- Kl 6 0 14, Ji «9 <Dtf ffift -g- 1 9 
9,-„ SrSSbM3t*7 :f ^/W'^^ p ^^-^ l 6 5^-7^ >- 

M 6 8,- n T^ff5o 
f 199j (4, ^ftil^tt^^^ 19 3, ^LT, A^ 
jK- h 1 9 2 j ^t?^tt^-M 9 7jlCgiL N Z 
(Dm. 3X*fnH4#— M 9 7, ^^T^^ 18 0,1- 30 

S^Sftt, A'— istftf— hies, {cfpj^oT_h 

16 011 iilb©i«flt*19 9,.n*MftLt, 
Sftaf^^^T/U^lM 6 5(OfiSffl#- M 6 1 

[0 0 3 3] L£>L, ^n— hV<VK#*3ty—^ 1 9 
8j0^ft^ hA-fcbi;ftf4, 130Wo 

*1 9 9,4:7^^*0.1^0 r(7)JSPHy— Kl 6 0 40 

CDSSj^^/^^U^iM 6 5(4, ±aE«^o«.« 

1 9 9, (DJttfcft^V^-^ hyV^y^^cD^^)^ 
SKM^V/l/^"^ U ^165 oeiSffl — M61 
j^fett-frSixaJiSfcU Sfcfc, Sfll « l 5 0 \zfati> 

i)K £<b(c, gtufijte^^^u^in e 5^b±* 

[0 0 3 41 H It, LARNET1 OO^Siy- 50 



ffl¥8-8878 

Kl 6 0(4, 3t:7^*i LT, *5«fcU\ SfllSl 5 0 
— <7)_b«9 h 7 7 V ^ ^ SrMWC^-r-f >^t5^^ 

> h 1 9 0,-„36»b«*&$ixfc±5 h77^ ^(4, ^ 
ft<7)*^r t y 7 Ofi^l^K ft A 199, - n T t o t x *9>f 
*£*L5<0TN »H/- Kl 6 0OgBfi*fT;Vf^ 

^^SPI/— Kl 6 0(4, y Yy — 9*-—y h i 

9 0, ^-f^f h 1 6 8, ^gilt, Tfe^-Y 

y r^Tt^s a. 199, <n±mMm^t > fl&cD±sK«KB- 

#'Jx_(4\ ft^r-Y y T <£>?t&S ^199,. , (£>{f-i§-, £>5^ 
(4, 3fe*-r y T<Dyti&M A 199,-, CD^S ^-^C0F^£O^-<^ 

f^^i/^tl 6 5Sr^LTO_hJSftiJ^^^— 7"^ 
>-^(4, LARNET 1 0 OrtOTSftfflJ, *3j;tf % JtgE 
fi"J— O K77^ 7-4 >y\c>&mt ZtlZ>3t7T 

[0 0 3 5] 7-fy ^ (H3^^-r) ^r^*S 130 
<Diti£)tf~- M38 ir^SiltRtt^^^ 1 7 0^^ 
— h 1 7 2 <h^ratC}f ALT, _LSfiffiiJ^tf> f77>f^^ 

[0 0 3 6] ^fSSff 1 5 0 (4, 3tSmi§ 153i 
f^i/^f I5 5t^t5 0 r^r^^yu^tl 
5 5(4, i^^>-yyr, fc^5V^f4, H^fiJx^/l-^^U 

^*t*>5. aiy- ki 6 o^e>#a-ft*ttfc«*« 

§19 9,..dS, teiUffltf- M 6 1 frbftL&mtR&X 
7 C 7 17 0©»*^- M74 i:*77^^ 1 7 1 

^SiltRtt^T 0 ^ 1 7 O^^LTtli^i^- M7 3ICfi 
fit, $^>(^, Tfegff^l 5 3(Cii1f^-r^^l 5 7 

^utes^tiSo 3ts««i 5 3oai^(4, x-^^ 

^7°U^1M 5 5C^fi^-7>l 5 4^Ltjg^$ 
tl& 0 ;07^^^tl5 5ll t7>fU7, 

S'Jit«flr*l 5 9,..S:i«U -^LT, rofiSUff^g 
5 9,-,. (4, -t*L«t*tL, 3t^*y h^ — ^3.-3/ 
M 9 O.-ntciz^eiH^tt^ftfB-e^-l 9 9,., (C»|S 

[0 0 3 7] [112(4, LARNET 2 0 0^, -t It, 
[13(4, LARNET3 0 0^St o I^LARNET 
2 0 0 t LARNET 3 0 0(4^< C0,#,"C LARNET 

10 0t««6«Ctiiltti:t,IB-Cifc5o LARNE 
T2 0 0 HARNET 3 0 0(7)«Iilt LARN 
ET 1 0 OOitfBUfcilWKB-'efcS. Lfctfo 
TUl 12, H2, H3 3(4, [5]-^«^^^(4^|-0§|Sn p a 

[0 0 3 8] LARNET2 0 0l:fcV^T S^^f'J^ 



( 

15 

»ff*«i«»©^o-K^y K*«*y-^ i 9 8 

{Si3H~6o :OLARNET2 0 0H ^2 3 0 i: 
K 1 6 OtSSMf^^ h 1 

ik^n.m$LWt%y-* 1 4 0 4r#BKfc5tS»B2 5 0^ 
JftSI^tt* ^7170^ «»03tSfSSg 2 6 0, - n £ 

jt^fts 2 6 0,. Sr»«ft*gtflr if 250 Kgstt-r 

5o &*a^*tt*>^7 1 7 OSriSPSy- Kl 6 Ol^«6 

4 O <k#Bf 2 5 01*, LARNETIOO^ 
ia*Kfc*«*HTV^5. fcfcfU LARNET 2 0 0rt 
tnftWtfcft^ SI 2 5 0I1.LARNET100 ^gffi 
#15 OIClt^oTV^>5o 

[0039] ««»«#s^fija«»3ty-^ 1 4 0 

H\ #fi^tStbfca»^3te*««#l 4 l,-„Sr»«L 
T\ 3*m/- Kl 6 O^tt, 3^*3, M7 — ^3.= 

3, h 1 9 0,-„ td'fSSH-So 

[0 0 4 0] ±ffltftO— <D h77^7^ ICRS ttli, Jt* 

x K#«.*y— * i 9 iMM^tyr 

* 199... *«<D±»«^<Dlt*«*H:* * 

DTI 199, - n ^'ttL^ftimX-btlX , W&<D 
±MM<Dtit fflS^r 1 9 9,..*, «*SE«SrffiV^-C^n 

- K/O K*«3fey— * 1 9 8i.»fcJPx.e>ix5K»« 

[0 04 1] glM^r^fT 0 ^^^ 1 6 5 tt, 3fc:7 
r 4'<l 8 0i-n^bT±*«fcteiil$ix5*»[toW 
Sff 19 9,-„S:*l'(kLT, 

^IS^rV^f/i/^f 1 6 5(7)£^^ M 6 
ld>b#«ftSJfe£««2 5 0^jKfi3StRtt*^7 17 0 

1 9 9,-„li, #|«te3te3:f9S 2 5 OOA^^ 

- h 2 5 8fc3Jfe:7 7-<'*l 7 5S:^Ltfi«t5o 
#«HtSftS{tS 2 5 Of*. ^SS^-ft*?^ 1 7 0CJ; 
9±aE«fcEjKS*t5««fll*l 9 9,-. Sr«[*^l!ti- 
5 o ftflsWCIl r^>»Wk3t*«»2 5 Ott, 1XN 

<D<f-*';*' s 3-yi'#w, Nfflo«gij<c>3te** 

l^b^fiSs 2 5 0 f3\ 1x1 2(Df>/ufyi/^t^ 

«*©»«shfc3t* t y 7 ii99, -ttt 

*»©3tSflT#2 6 0,-jceiS*ix. r<£>gll 
»is*«t©«U«)*«Mi»l 9 9.-.frfflR0flBiJ0« 
««-&^««i"5o #l«Hfcftg««2 5 0 ^^ Si* 
S*^^f ^U^t 1 6 5 0«l»ttt». ftjfcftfc. 
J: 0 *ft*o»K«r IHtT* StOTfc6 0 
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[0 0 4 2] @3lOTSfifcLARNET 3 0 0li, L 
ARNET 2 0 OC05SUoHJ6ffJ-efe5o LARNET2 

^14 0i7D-M> K#«3fcy — * 1 9 8,- n cDii: 
fc£VM3\ ^SW43fiS$ WS: L A R N E T 3 0 
Ort-C/B^T, tftW. T*«^*>**Wt», J3J: 

[004 3] ^(DL ARNET 3 0 0 ii s ^3 3 0 
tisPSy - Kl 6 0 fc«»03t¥*s/ h7-^^^7 b 

10 19 0,..S:ttio :^*S3 3 0lt Sft^fiJ^ 
«ft*«««**y-^3 4 0 ^ffi*fcGD®m^{f^3 6 

■ *ere#5, rco^fi^fij^s{b#aji^»^y-^3 
4 0tt, ««#«*»b*»Btttt*y--;*, *5ctt5, 

3ty— ^1 4 0i»*L<#4ra— *JS-CfcS. rco^* 
»«#»b#*HSt*3fey — ^3 4 Ott, WGRU-f 
-eUaStbSsiS, a»03ti««ISS3 3 3,- n i:^»S§3 
20 3 4,.„ ^jKSS^l*"— 7>f islffr— ? 3 3 5 ttH^^ 
-h 3 3 8 t^U rtL^(4, ;7-7rt^ 
h 3 3 U ; 7-7rt^ h 3 3 9^BB»C«^*^-CV^ 
So 3 6 1,. B 35S. tftfh, ttft<Z>fti*ff 

«3 3 3,-„ tffl«^««S:«»3 6 0, lcSH*£;h/r 
l^5o *77^f^l 7 1 te v mtltf- b 3 3 8£§:K)M 
*7V/^/^^fl 6 5 0fiiffl#- h 1 6 1 (^SJBE 

i"£o amy - K 1 6 0 o*«©;i/-f^ h l 

30 gEi"5o 

[0044] 3tw $m^-(DT%tm^<DBmi^^^x 

jK*^#]#*{b#*««»3ty — ^3 4 Ott, LARN 
ET1 00HARNET2 0 0 ^SS^fJ#»k#a 

jsseawtey-* i 4 o £Hra^*«Bi-5 0 jfis^w^s 
{fc#aL»»**y— 3 4 ott, #»b*ixfc*»(03t 
1»««#3 4 i,-.fr£j*i-* 0 r.tL^^m{b^^fc3fe 

34 1,. n ll 3 3 8 Xjty 7«<s< 

17 1 CM^^hT, * fblC is!!/ - Kl 60^^T 

SEWiceaisttao larnetiooharnet 
40 2 o o <Dm& tmmz. sswy — Ki6o«, t««i^ 

03tflMB«*3 4 l.-.Sr^K-U ^:^^ s *ix-fe-«rfli 
S'Jtc^t^^ hr7-^a- y M9 0j tdigma^i- 

tt-^n, **o#a{b*ixfcT««^*fll««*3 4 
1 . - . S:* 7 7 ^ 1 8 0 , . . Sr^ L t Sfit 5. -^co 
ft, r.<OTSt«^ <Ojt1f««#3 4 ljtt, LARNE 
T100, iSXXf, LARNET2 0 0^fC, jt* 
*y M7 — ^aL^iy H 9 0j©TilEjtV">-/n 9 5, 

teas* its. 

50 [0 0 4 5] JbSRffifl— ^> b^^ 7 ^ ^^iCjoV^T, 



( 

^EK (HS*^) SrJBi^T, 3t3M^ V y — {7^-~y 
M 9 Oj^yn- HV<> K#«63fey — * 1 9 8j^bO 

MM®J®L%y — * 3 4 0rtO^7-77ty h 3 3 1 

fi i^p#K)E#ft'^T*. fo^wi ig^rfa^ 

T»«k ± t>\ Jb«EfiiJ^£> h 9 7 ^ 

mm^<om ««■§■ 1 99.-11 f^-^^ 

s/ M 9 Kl 6 0K*77^^ 1 8 

0,- n ^Ltei^5^\ wWi, LARNET1 
00HARNET2 0 0 <fc — O^fetC X K> 

ix5 0 k 16 0(1 m$t<D±mm^ <omn 

tc, aa*3K— h 3 3 8 ^eaii-s. ±m,m^<o v^y ^ 

fb#aH«t»*y— ^ 3 4 ^ux^ 

^ 3 4 oa>e>cy&s*t5 ± ?f-, l 

ARNETl 00HARNET2 0 0 K*3tt 

1 7 0<O± JftjftJftaSitt*^**, LAR 
NET 3 0 OKtefflV^i £#-Ct#V\, 
[0 0 4 7] Kl 6 O^fejftiMRtt*^ 1 

fc, $MSJM^MS«y-^ 3 4 0(1 

16 O^k^T-Y^ 171 £^LT{S^£;ft,T#fcJi 
*«^<Bfl|*Mt*l 9 9,-. Sr$«"T5o *ii*I^3 3 

3^1 a^Mr^jh/c, aw#— h 3 3 saltans 

Sg^U— r-f 13 5 £^LT»ft,T#fcJigS 

fll(0W«{S* 1 9 9j Sr«flli-«. ±3$Lyc^9(c N i£ 
^ T*#*n^;h^3teiiMS»3 3 3,-„ iC^ttbtlT 
■^5 WWII #3M<5> M7 — M9 0,- n SrfH 

^5 C r©1i*OiS?^-f T^Snfc3ti««»3 3 3,-„ 
H ttifh, «»^±8fLffiiJ— ©flM8«*l 9 9,-„ (c 
fJilf:Sl^tMf^«t§ 0 ^ 
»H 3t*H««3 3 3,-.3&»e>**0«il»3 6 1,-,,^ 
LT, ^tt-PtU 1S*<Offi^SffS3 6 0,-„(cia^$ 
tt5o «fi#«#fite*S»«*#v-* 3 4 0 ia* 
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[0 0 4 8] y F!7-^- 7 M90 

jfl «^CJ:5LARNET^; -Y- 

[0 0 4 9] LARNET100HARNET200 
10 HARNET3 0 0 ft(D)fc y — * «t 9 frSft 
fl^<£^!7~ w<;Wl JtSfcftik foSWl TSfEfi'J"^ 
K^:7-< jy^Oii«Sr**ti-Sfc»^. ^^7- 
*rtfc#tti-S»*fcBB«UT< 5. ^13 0, 2 
3 0, fc£VMl 3 3 0 (rixkfl i§«, InPM 

7r^^^t5h 3dB^tl^4t5 0 

UTOaWlMJfe^^^U^lH 6 5(1 ifi* % 5 d 

20 — Kl 6 0 bft&*y yy — ^^-y M9 Oj^fcS: 

asy**^ 1 9 3j fcoBo*^i7-aifett v a#, 

3 — 5 d B(OPb1T**>So ^SiSt^tt^^^ 1 9 3j cD<t 
5tt««3Wltt#:/9ll ldBOffAtl*Srft5c 

[0 0 5 0] LARNET 1 0 0. 2 0 0, 3 0 0te 

^140^340(4, -tn^n, ai^^— h 1 3 8 1 m 

£)tf— h 3 3 8^C^oV^T, ItO- 7 d Bm^t^t 

T^«fl^^«#^/<y — u^u^S58tRtt*^7 1 9 
30 3jOA*#-M 9 2 j ^*5V^ % -21dBmt-2 

3 d Bm0>W<7)te4"T?«^£*ao **3SS*fc s 
m : eEA^^^«^^^^V^5 < ^, - 21dBm^- 
2 3dBmOr^Mf(l T«L3t^v-— 9 5j (d 
feJtS 1 5 5Mb/ s e c (DT^Mmmt^CO^iti^^ 

[0 0 5 1 ] $ If *«#<?>±SE«^ ^i^^^VN 

T, rfiiOLED^^D- KV^V K#«5ty — ^ 19 8 
jiltffl^T, -15dBm^!7-S:100nmO 

-CtSo ilH^— Kl 6 0F^JO^-<^ 

(Ci <9 , g*®3fc^/i'^-7 p i<'^iJ- 1 6 5<D, ^>Jx.Ji, 

•§-(*V<!7— w</^£ 1 5 dBfcW>S*5. S'&tS 
^, ^5j:r/, #AtR*Sr»5fc»(-, - 30dB^ 
ty7^ N L ARNET 1 0 0C0S CM, fcSV^fl T 
DM^)§flSl SO^A^^C, tit, LARNET 
2 0 0 <D#Kfb3te£ft« 2 5 0 COA^J^-" F 2 5 8C, 
LARNET3 0 0(WilZ)7$— h 3 3 8{CffiHStb5 0 

50 n^m(-J:3xii, 3 o d Bm^mmt^t, LAR 



( 


11 ) 




19 
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[SI 2] **«te«*»W*«{t*y-^i:, ^^^S'J 
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[123] **»Ktt*»W#«<b*y-^*r*U. 
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10 0. 20 0, 300 jfi*#M#Sffcn^- ^A-T ^ 




19 7 


t^-7^y^yh7-^ (LARNET) 
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130. 230, 330 




19 9 


13 1,13 9 ^ ?-77tj/ h 




2 5 0 


1 3 3, 3 3 3 3t±i*SS 
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1 3 4, 3 3 4 




2 6 0 


1 3 5, 3 3 5 V^Vw-^ 




2 6 1 


1 3 8, 3 3 8 h 
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3 3 1, 


1 4 0, 3 4 0 «*^W#aft#MJBjK*3fey— ^ 




3 6 0 


14 1, 3 4 1 Jt« 3§{f 




3 6 1 
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